Retinoids and pulmonary hypertension.
Retinoic acid has antimitogenic effects on smooth muscle cells. Studies on the systemic circulation suggest that it may reduce vascular thickening. Relationships between retinoids and pulmonary hypertension/pulmonary vascular remodeling, however, have not been explored. Thus, the present study examined retinoid levels in plasma of patients with idiopathic pulmonary arterial hypertension and the effects of retinoic acid on human pulmonary artery smooth muscle cell growth. We measured retinoid levels by gas chromatograph-mass spectrometer technique in plasma of idiopathic pulmonary arterial hypertension patients and in age- and sex-matched healthy control subjects. Patients had significantly lower levels of all-trans retinoic acid and 13-cis retinoic acid than control subjects but similar 9-cis retinoic acid and retinol levels. In cultured human pulmonary artery smooth muscle cells, all-trans retinoic acid suppressed serotonin-induced cell growth. These cells were found to express the retinoid acid receptors RARalpha, RARbeta, RARgamma, RXRalpha, and RXRbeta. Gene array analysis showed that retinoic acid induces the expression of GADD45A, a known cell growth suppressor. Contrary to expectations, plasma from pulmonary hypertension patients suppressed cell growth, likely influenced by factors other than retinoids. Idiopathic pulmonary arterial hypertension patients have reduced retinoic acid levels, and retinoic acid treatment can elicit growth-inhibitory signals in pulmonary artery smooth muscle cells in vitro. Thus, retinoic acid may influence pulmonary vascular remodeling in humans.